Incretin actions and consequences of incretin-based therapies: lessons from complementary animal models.
The two incretin hormones, glucose-dependent insulinotropic polypeptide (GIP) and glucagon-like peptide-1 (GLP1), were discovered 45 and 30 years ago. Initially, only their insulinotropic effect on pancreatic β cells was known. Over the years, physiological and pharmacological effects of GIP and GLP1 in numerous extrapancreatic tissues were discovered which partially overlap, but may also be specific for GIP or GLP1 in certain target tissues. While the insulinotropic effect of GIP was found to be blunted in patients with type 2 diabetes, the function of GLP1 is preserved and GLP1 receptor agonists and dipeptidyl-peptidase 4 (DPP4) inhibitors, which prolong the half-life of incretins, are widely used in diabetes therapy. Wild-type and genetically modified rodent models have provided important mechanistic insights into the incretin system, but may have limitations in predicting the clinical efficacy and safety of incretin-based therapies. This review summarizes insights from rodent and non-rodent models (pig, non-human primate) into physiological and pharmacological incretin effects, with a focus on the pancreas. Similarities and differences between species are discussed and the increasing potential of genetically engineered pig models for translational incretin research is highlighted.